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The potential ?CB loading rates of ground water discharging
through Slip £3 have beer, evaluated using two scenarios:
Scenario =1: The s^ ip filled with clean sand.
Scenario =2: The slip with dredged material from adjoining

areas of the harbor.

In order tu estimate the ground-water flow and PCB loading
rates, the following assumptions were made:

1. The bulkhead Is not acting as an effective barrier to
cround-water flow; i.e. there is leakaoe throuch the
bulkhead.

2. Ground water is probably not moving under the bulkhead;
since vertical flow components are probably negligible
due to the lov/er permeafci iity clay materials (See
Figure 1) .

] . Ground v:ater movement is into the slip and there is no
movement from the slip into adjoining areas.

-. . Filiir.c-in of the slip will create an "artificial
aquifer" resulting in ground-water flow in a east-
southeast direction. (See Figure 2}

5. A hydraulic gradient (I) of 0.001 ft/ft was assumed for
this site; this is a typical value for areas of low
relief. At the CMC site, the observed hydraulic gradient
is 0.0007 ft/ft.

DEPOSITION
EXHIBIT

The hydraulic conductivity values (K) of the material
are assumed to be:
o
o
o
o dredged material (mixture of sand and muck = 1 x

clean sand = 5 x 10~ _cp/sec
in-situ sand =_5 x 10 cm/sec
muck = 5 x 10~ cm/sec

— H J

10 " cm/sec

These values are based on the following: 1: expected
K values for similar sediments, and 2: values listed
in Freeze •*• Cherry, Groundwater pg. 29.

3. The ar-23. at the mouth of the slip = 6,000 ft*". This is
based on a 20 ft. depth (?C3 report) and a 300 ft.
width (Albany Office - verbal communication).

Information gathered on the mobility of PC3s must also be
addressed before estimates of PCS loading rates can be made.
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1. PC3s are normally tightly bound to soil material with a
high organic content.

2. PCBs are "infinitely" soluble in hydrocarbon solvents
and ir. chlorinated solvents. (Monsanto-verbal communication)•

3. PCBs descrb completely in the presence of nonpolar
solvents, i.e. adsorption •= 0.

4. The higher the amount of chlorination of PCBs, the
lower trie desorption rate.

5. The addition of water affects the behavior of solvents
in some way; it probably reduces desorption rates of
PCBs, but the rate and amount of desorption is dependent
upon the type of solvent and its concentration, the
type of soil, the type(s) of PCBs, and other factors.
Information on specific desorption rates and amounts is
probably only available through actual testing: j»uj.i
columns, etc. Predictions cannot be made with any
degree of certainty.

fj. PC3s can .r.ove ir. ground water while adsorbed onto
ccllcical material (S? Maslansky - verbal communication);
this movement can be a significant source of contamination;
actual rates ar.d ar.our.ts cannot be quantified without
testing. .

Sources of information not specifically cited are from Bob
Griffin, Illinois Geological Survey-verbal communication,
and Carter Knowlton and Leon Adams, Southwest Research
Institute - verbal communication.

Based on the assumptions and information outlined above, the
estimated ground-water discharge and loading rates are:

Ground-Water Discharge (Q)

Scenario II

Material K, cm/sec I, ft/ft A, ft Q, ft3/dav

Clean sand
In-situ sand
Muck

5 :< IQ~1
5 x 10 -
5 x 10

0.001
0.001
0.001

10 x 600
5 x 600
5 x 600

43
2
0.2

Scenario 32
— 4Dredged material 1 x 10_j 0.001 10 x 600 1

In-situ sand 5 x 10~; 0.001 5 x 600 2
Muck 5 x 10~D 0.001 5 x 600 0.2



\

f
i. S£FOfc£ FILL-IN/

2. ArT££ FILL

FLOW

I£U££ Z.

\'t£5 (A/

SUP ^



Leading Rates

Each of the scenarios were evaluated in two ways.

1} Loading rates were estimated en the assumption that
there are no solvents or colloids in groundwater. This
assuir.ii that desorption will occur to the limits of the
PCB solubility and then equilibrium will be reached. A
PCS solubility value of 200 ug/1, was used for the
calculations (based on values given by Bob Griffin).
Loading rates v/erc calculated using the discharge rates
listed in the previous section times this PCB solubility
value .

o Clean sand (PCB source is groundwater) -• 0.0005 Ibs/day
o Ir.-situ sand (PCB source is groundwater or sediment)

= 0.00002 Ibs/day
o Muck \rC3 source is. groundwater or sediment) = 0.000002

Ibs/day
o Dredged material (PCB source is groundwater or sediment,

PCB concentration in sediment assumed to be 100 ppra) =
0.00001 Ibs/day

Scenario ?1: Clean sand + sand + muck = 0.0005 Ibs/day
Scenario ;Z: Dredred material f sand + muck = 0.00003 Ibs/day
(Tigures 3-A and 3-3 show th-a loading rates for each scenario.)
If there are no solvents and/or colloids present, these
represent a worst-case condition.

There is a possibility that solvents and/or colloids may be
present in the ground water since elevated levels of PCBs
were found in monitoring wells at the OMC site. This could
cause a higher PCB loading rate in the ground water.

A more reasonable evaluation of a possible range of loading
rates could be arrived at after a detailed field/laboratory
investigation. The numbers developed above represent, at
best, rough estimates of a possible range of loading rates.

Closing Comments

1. A mere definitive assessment of ground-water flow
conditions near Slip S3 would require the installation
of several nested piezometers in the vicinity of the
slip. Information obtained from water-level measurement
and permeability tests would be used to define the
vertical/horizontal flow components and flow rates.

2. Water samples taker, from the nested piezometers could
be analyzed for solvent content and presence of colloids.

3. In addition, soil columns or similar tests with site
material could be run to determine more clearly the
desorption potential of PCBs at this site.
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